forms.
After several hours' standing, a few strands of a fibrin-like material do appear.
However if the saliva is boiled for a few minutes before being added to the fibrinogen, no fibrin is formed.
Since the heated saliva is still active in accelerating the coagulation of blood as is shown later, the action of saliva must be on the formation of thrombin.
The slight action on fibrinogen is probably due to the presence of proteolytic enzymes in saliva (4) which are destroyed on heating. The formation of thrombin is dependent on a reaction involving prothrombin, ionic calcium and a thromboplastic substance such as cephalin or certain tissue extracts.
The amount of thrombin which has been formed may be approximately measured by adding the reaction mixture to a solution of purified fibrinogen in physiological saline, and measuring the coagulation time. The coagulation time has been found t.o be directly proportional to the amount of thrombin present (9) . Using this method it can be demonstrated that saliva cannot take the place of prothrombin or calcium ions. It can replace the thromboplastin of brain.
The obvious conclusion to be drawn from these experiments is that saliva contains a thromboplastic material. Thromboplastic activity may be assayed by the following method similar to the one reported by Ferguson (6) for cephalin.
A mixture of 0.7 ml. of prothrombin solution, 0.2 ml. calcium chloride solution and 0.1 ml. of thromboplastic material is incubated in a water bath at 38'. After definite intervals of time (marked incubation time in the figures), 0.1 ml. portions are pipetted off and added to 1.0 ml. of fibrinogen solution or to plasma (diluted 1: 4 with saline to remove the effects of anti-thrombic substances which are present) in 10 by 75 mm. serological tubes maintained at 38'. The coagulation time is measured by tilting the tubes every 5 seconds until the mixture ceases to flow. The elapsed time is measured from the addition of the thrombic mixture with a stopwatch.
Plotting the coagulation time against the incubation time gives a series of curves which represent the relative amounts of thrombin formed at the different intervals.
The prothrombin and fibrinogen content may differ considerably from batch to batch, but for any given experiment the properties of these materials are constant.
The main controlling variable is therefore the concentration of thromboplastin, which markedly affects the rate of thrombin formation and the amount of thrombin formed. If a standard thromboplastin preparation is used, such as Ferguson's cephalin (5) kept under absolute alcohol, the above method may be used for the quantitative assay of thromboplastic activity. Curves illustrating the experimental procedures carried out on the blood coagulation accelerating properties of saliva in which coagulation time is plotted against incubation time, are given in figures 1 to 4. Because of the variation in ANTHONY J. GLAZKO AND DAVID M. GREENBERG prothrombin and fibrinogen content, a curve representing the effect of whole or supernatant saliva, on each batch of prothrombin and fibrinogen (to serve as a control), is given in each of the figures representing the results of an experimental series. It has been found that the thromboplastic material of saliva is about as effective as the thromboplastin of brain in promoting the formation of thrombin, if it is sufficiently concentrated. This is brought out by curves 2 and S of figure 1, which gives a comparison of a suspension of sediment from saliva with that of a fresh saline extract of calf brain. Curve 1 shows the effect of the supernatant fluid from the same saliva. This is also true if a comparison is made between saliva and a suspension of washed leucocytes and platelets. Such a comparison is shown in figure 2 , curves 2 and 8.
INCUBATION TIME [MINUTES]
The active material of saliva is probably a tissue extract. This is indicated by the fact that the sediment from centrifuged saliva is highly active in thromboplastic properties (see fig. 1, curve 9, and fig. 3, curve 1) . The influence of heating on the properties of saliva is shown by the curves given in figure 4 . When centrifuged saliva is heated at 100' its activity is greatly enhanced during the first few minutes and then it is gradually lost. Very little activity is left after 10 minutes' heating ( fig. 4 , curve S), and none after 20 minutes. 
